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A B S T R A C T
Purpose: Seizure frequency, although considered as an important factor in memory impairment in mesial
temporal epilepsy (mTLE), is mostly confounded with other clinical variables, making it unclear to what
extent recurrent seizures actually interfere with memory. The present study focuses on the inﬂuence of
seizure frequency, studied as a main variable, on anterograde and remote memory.
Methods: Seventy-one patients with unilateral mTLE were divided into two subgroups, as a function of
their seizure frequency (monthly versus weekly seizures). Other seizure-related variables were
controlled, namely, lateralisation and type of lesion, age at onset, years of ongoing seizures, etiologic
factors, and number of AED. A comprehensive neuropsychological examination, including anterograde
memory (verbal and non verbal recognition memory and free recall) tasks together with a large range of
tests exploring different domains of remote memory, was carried out.
Results: Despite similar results on IQ, executive functions and attention, the low seizure-frequency
group performed signiﬁcantly better than the high seizure-frequency group on anterograde memory
tests. Loss of autobiographical episodes and public-events memory, concomitant with spared personal
semantic knowledge, was observed in both patient groups compared with healthy subjects. A worsening
effect of high seizure frequency was recorded for autobiographical incidents and news-events memory,
but unexpectedly, not for memory for famous people.
Conclusion: The study of seizure frequency as the main variable leads us to suggest that high seizure
frequency, itself, potentiates the effects of mesial temporal lobe damage on episodic memory deﬁcits.
 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
Contents lists available at ScienceDirect
Seizure
jou r nal h o mep age: w ww.els evier . co m/lo c ate /ys eiz1. Introduction
Mesial temporal lobe epilepsy (mTLE), the most common form
of refractory focal epilepsies, is usually associated with memory
impairment (e.g. Bell et al.1). The complexity of multiple different
factors and their interactions does not allow targeting a single
aetiology as the source of memory deﬁcits in patients presenting
with this form of epilepsy. Among the best studied variables likely
to play a role in mTLE-related memory decline are mesial temporal
lobe (mTL) pathology, its lateralisation, seizure frequency, age at* Corresponding author at: Psychology Department, Strasbourg University, 12,
rue Goethe, 67000 Strasbourg, France. Tel.: +33 3 6885 1927; fax: +33 3 6885 1958.
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1059-1311/ 2014 British Epilepsy Association. Published by Elsevier Ltd. All rights reonset and duration of ongoing epilepsy, antiepileptic drug
treatment and response to it.2,3
Many authors have examined learning capacity impairments
in patients suffering from mTLE and reported differences in the
results of recurrent seizures generated from the left versus the right
temporal lobe (e.g. Willment and Golby4). However, the association
between seizure frequency and anterograde memory performance
remains a matter of debate. A few studies have reported that
frequent seizures would adversely affect anterograde memory5–9
and considered that seizure frequency was one of the variables
that contributed most to memory disturbances. However, other
authors did not reach this conclusion.10,11
A further clinical aspect related to seizure frequency was the
recurrent observation that some crucial phases of the consolida-
tion processes were disrupted in mTLE (e.g. Blake et al.12). Some
authors have reported a negative impact of seizures occurring
during the retention interval, evidenced by poorer long-term
delayed memory scores.13–16served.
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have been widely explored, much less attention has been directed
towards remote memory, conceptualised as comprising autobio-
graphical memory (i.e. personal facts and events) and memory for
public events (i.e. news-related events and famous people). The
few studies that have assessed remote memory in mTLE patients
have all reported severe impairments, whether for autobiographi-
cal incidents,17,18 famous events,9,19,20 or famous names and
faces,21,22 either separately or together.23,24 Furthermore, the
potential inﬂuence of seizure variables on remote memory remains
to date rarely explored. Three studies have previously brieﬂy
addressed the issue of the impact of seizure frequency on remote
memory in mTLE.19,23,24 They all found that current seizure
frequency seemed not to inﬂuence autobiographical memory or
public-events memory performance. It is possible that in these
studies the impact of seizure frequency on remote memory failed
to show, owing to the smaller number of patients – compared with
the present work – and the ensuing statistical analyses that were
performed.
The effects of seizure frequency on both anterograde and
remote memory remain a clinical issue to be explored. In the
present study, we focused, for the ﬁrst time to the best of our
knowledge, on the impact of seizure frequency, studied as a main
factor, particularly on remote memory but also on anterograde
memory on a carefully selected homogeneous group of patients
with intractable mTLE. Our aim was to analyse the potential
association between seizure frequency and memory decline,
having controlled various clinical and demographic characteristics
to avoid as many confounding variables as possible.
2. Methods
2.1. Participants
Seventy-one patients suffering from refractory unilateral mTLE
examined in two French hospitals (Nancy and Strasbourg) took
part in the study. They all fulﬁlled the two criteria in view of the
ulterior administration of remote memory tests: verbal and
performance IQ higher than 70, estimated using the WAIS-R short
form,25 and preserved naming ability on visual confrontation
(De´no 100,26). Habitual seizure frequency, i.e. the mean number ofTable 1
Demographic characteristics of participants and clinical data of patient groups.
Patients 
High seizure frequency Low seizure fre
N 31 40 
Demographic data of patient groups an
Ratio Ratio 
Gender (male/female) 8/23 20/20 
Mean (SD) Mean 
Age in years 37.94 (8.49) 37.20 
Education level in years 10.93 (1.95) 11.58 
Clinical data of patient g
Mean (SD) 
Age at onset in years 16.22 (8.24) 
Duration of active mTLE in years 20.87 (9.73) 
Number of AEDs 2.29 (0.78) 
Ratio 
Lateralisation of mTLE (right/left) 17/14 
Generalised seizures (infrequent/absent) 16/15 
Presence of early febrile seizures (yes/no) 13/18 
MRI(normal/HS/DNET/dysplasia) 3/24/1/3 
Abbreviations: mTL: medial temporal lobe; mTLE: medial temporal lobe epilepsy; A
neuroepithelial tumour.partial seizures with alteration of consciousness and/or auto-
matisms experienced per month by the patient was recorded
retrospectively from medical ﬁles. We estimated the mean seizure
frequency reported in the ﬁve years preceding the assessment.
De´ja` vu and vegetative aura were excluded because they were
difﬁcult to quantify by patients and care givers alike. The patients’
tendency to have generalised seizures was mentioned, often in
general terms only, and consequently they were recorded as
‘‘absent’’ or ‘‘infrequent’’ (1 or 2 per year). Patients had no previous
history of status epilepticus. They were classiﬁed into a ‘‘high’’
seizure-frequency subgroup (seizures occurring weekly) and a
‘‘low’’ seizure-frequency subgroup (seizures occurring monthly).
Seizure focus lateralisation and localisation were based on detailed
clinical history and long-term video-EEG recordings of spontane-
ous seizures with scalp electrodes for 66 patients. Five underwent
implantation of depth electrodes. Sixty-ﬁve patients exhibited
unilateral focal damage involving the mTL (hippocampal sclerosis
for 83.3% of them). Patients with bilateral or extended temporal
lobe abnormalities have been excluded. Magnetic resonance
imaging (MRI) examinations were considered as normal in six
patients, but positron emission tomography (PET) scan revealed
mTL hypometabolism. Patients took no other medication than
anti-epileptic drugs. Patients’ demographic and seizure-related
characteristics are summarised in Table 1. Clinical variables, other
than seizure frequency did not differ signiﬁcantly between the two
patient groups (see Table 1).
Thirty-ﬁve control subjects matched for age and education level
also were recruited for the remote memory tests that have no
normative data. All participants were screened to exclude
psychiatric or neurologic conditions (other than mTLE for patient
groups) and provided informed consent for participation in this
study. We complied with the APA ethical standards, and the
research was approved by the University Hospitals from Nancy and
Strasbourg.
General demographic data for both patient groups and control
subjects are shown in Table 1.
2.2. Neuropsychological assessment
A comprehensive neuropsychological assessment, lasting about
4 h, was carried out. All the tests were administered on the sameControls Statistical analyses
quency
35 –
d controls Statistical analyses
Ratio
13/22 Chi2 = 4,32; p = .11
(SD) Mean (SD)
(9.61) 37.80 (8.16) F[2,103] = 0.07, p = .93
(1.84) 11.68 (2.03) F[2,103] = 1.58, p = .21
roups Statistical analyses
Mean (SD)
16.35 (12.64) – t(69) = 0.05; p = .96
17.93 (13.73) – t(69) = 1.01; p = .31
2.15 (0.94) – t(69) = 0.66; p = .51
Ratio
22/18 – Chi2 <0.001; p = .99
14/26 – Chi2 = 1.98; p = .16
17/23 – Chi2 = 0.002; p = .96
3/31/4/2 – Chi2 = 1.78; p = .62
EDs: antiepileptic drugs; SH: hippocampus sclerosis; DNET: dysembryoplastic
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require a rescheduling of the assessment to avoid postictal
inﬂuence on memory scores.
2.2.1. Baseline tests
Verbal IQ and Performance IQ were estimated with a short
form of the Wechsler Adult Intelligence Scale-R.25 Executive
functions were assessed using the Modiﬁed Card Sorting Test27
and the phonological and categorical ﬂuency tests (National
Hospital, London). Attention was probed by enumeration of
months backwards (National Hospital, London) and digit-cancel-
lation test.28
2.2.2. Anterograde memory
Verbal memory was assessed using the Recognition Memory
Test for Words (RMTW29), immediate and 30-min delayed Story
Recall from the Adult Memory Information Processing Battery
(AMIPB30). Non verbal memory tests comprised the Recognition
Memory Test for Faces (RMTF29), the Topographical Recognition
Memory Test (TRMT31) and immediate and 30-min delayed Figure
Recall from the AMIPB.30 Each patient’s performance on antero-
grade memory tests was converted into percentile scores on the
basis of normative reference data provided in test manuals.
2.2.3. Remote memory
Personal facts were assessed using the semantic section of the
Autobiographical Memory Interview (AMI32). Personal events were
examined by means of the shortened version of the Modiﬁed Crovitz
Test.33,34 Public events assessment included the Public Events Test
and the Famous Scenes Test (both adapted from Thomas-Ante´rion
et al.35; with permission), the Famous Faces Test24 and the Dead/
Alive Test (Kapur et al.36; adaptation and standardisation for
European francophone population by Bindschaedler et al., unpub-
lished). The participants’ performance on remote memory tests
was expressed as percentages, due to the lack of normative
reference data.
2.3. Statistical analyses
For each baseline tests and anterograde memory tests,
differences between patient’s groups were analysed using a series
of Student t-test for independent groups.
For each remote memory test, intergroup differences were
carried out with a series of analyses of variance (ANOVAs), usingFig. 1. Mean scores in percentiles for patients with low and high seizure frequency on an
the mean. Abbreviations: RMTW: Recognition Memory Test for Words; RMTF: Recogn
immediate recall; DR: delayed recall.groups as an independent factor (i.e., patients with monthly
seizures, patients with weekly seizures and control subjects).
Pairwise group differences were analysed with Scheffe´ post hoc
test (the most conservative one). Correlation analyses were made
using the Pearson coefﬁcient. No correlation was found between
age at onset of epilepsy and our relevant dependant variables (i.e.,
scores on neuropsychological tests). In relation to the duration of
mTLE, we found only one signiﬁcant correlation (with literal verbal
ﬂuency). Consequently, an ANCOVA was not applied to the control
of these variables. Additionally, since our patient groups were not
matched by sex, statistical analyses taking into account the
variable ‘‘gender’’ were performed. They also revealed no
signiﬁcant differences between men and women.
3. Results
3.1. Effect of seizure frequency on anterograde memory
Anterograde memory test scores are presented for both patient
groups in Fig. 1. Student t-tests revealed that high seizure-
frequency group showed signiﬁcantly lower scores than the low
seizure-frequency group on RMTF (t(69) = 3.16; p < .01),
TMRT(t(69) = 3.16; p < .05), immediate and delayed Story Recall
(t(69) = 2.02; p < .05 and t(69) = 2.51; p < .05 respectively) and
immediate and delayed Figure Recall (t(69) = 3.14; p < .01 and
t(69) = 2.89; p < .01 respectively). Patient groups obtained similar
scores on RMTW (t(69) = 0.01; p = .99).
3.2. Effect of seizure frequency on remote memory
The results of each remote memory test for both patient groups
and healthy subjects are shown in Fig. 2. Patient groups and
controls exhibited similar performance for personal semantics
(F[2,103] = 1.33; p = .27). By contrast, a signiﬁcant group effect on
the scores was found for the Modiﬁed Crovitz Test (F[2,103] = 48.50;
p < .001), the Public Events Test, in both spontaneous evocation
and recognition conditions (F[2,103] = 21.51; p < .001 and
F[2,103] = 18.56; p < .001, respectively), the Famous Scenes Test
(F[2,103] = 22.01; p < .001), the Famous Faces Test (F[2,103] = 12.11;
p < .001) and the Dead/Alive Test (F[2,103] = 6.53; p < .01). Post hoc
tests revealed that both patient groups obtained signiﬁcantly
inferior scores than did the healthy subjects on these remote
memory tests (p < .05 for low-seizure group and p < .01 for high-
seizure group on the Dead/Alive Test; p < .001 for both groups interograde memory tests. **p < .01; *p < .05. Bars indicate the standard deviation of
ition Memory Test for Faces; TRMT: Topographical Recognition Memory Test; IR:
Fig. 2. Mean scores in percentages for patients with low and high seizure frequency and controls on remote memory tests. **p < .01; *p < .05. Bars indicate the standard
deviation of the mean. Abbreviations: AMIPS: Autobiographical Memory Interview, personal semantics; PE: Public Events Test; se: spontaneous evocation; rec: recognition;
FS: Famous Scenes Test; FF: Famous Faces Test; D/A: Dead/Alive Test.
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were signiﬁcantly more impaired than those with low seizure
frequency on the Modiﬁed Crovitz Test (p < .01), the Famous
Scenes Test (p < .05) and both spontaneous evocation and
recognition of the Public Events Test (p < .01 and p < .05
respectively). Scheffe´ tests also indicated that patients with high
seizure frequency and those with low seizure frequency showed
equal performance for the Famous Faces Test and the Dead/Alive
Test (p = .67 and p = .94 respectively).
3.3. Effect of seizure frequency on general cognitive performance
Statistical analysis indicated no signiﬁcant difference between
the two patient groups on verbal IQ, performance IQ, MCST, verbal
ﬂuency or attention, as can be seen in Table 2. The two groups
incidentally show no difference in IQ, they were not matched for
these variables.
4. Discussion
In the present paper, we studied the inﬂuence of seizure
frequency per se on anterograde and remote memory in mTLE
patients. To that end we controlled variables such as age at onsetTable 2
Cognitive tests scores of the two patient groups.
Patients 
High seizure frequency 
General intellectual ability
Verbal IQa 90.16 (11.03) 
Performance IQa 92.16 (13.32) 
Executive functions
Verbal ﬂuencyb
Category (raw) 18.84 (5.31) 
Phonological (raw) 10.71 (3.74) 
MCSTc (passed/failed) 26/5 
Attention
Months backwardsb
Time (seconds) 18.10 (10.37) 
Nb of errors (median [range]) 0 [0–1] 
Digit cancellation testd
Time (seconds) 50.13 (16.25) 
Nb of omissions (median [range]) 0 [0–4] 
Standard deviations are in parentheses.
a Wechsler Adult Intelligence Scale-Revised (Wechsler, 1989); short form.25
b National Hospital, London.
c Modiﬁed Card Sorting Test.27
d Digit cancellation test.28of ongoing seizures, duration of active mTLE, lateralisation of the
mTL lesion, medication and demonstrated that high seizure
frequency was shown to adversely affect anterograde memory
as a whole. Compared with controls, both patients groups are
impaired in all domains of remote memory, except personal
semantics. Moreover, patients with low seizure frequency
performed better than those with high seizure frequency on
autobiographical incidents and news-events memory. On the
contrary, knowledge about famous people seemed to be uninﬂu-
enced by seizure frequency.
Considering, in the ﬁrst place, anterograde memory results, we
found that patients with low seizure frequency performed
signiﬁcantly better on verbal and nonverbal anterograde memory
tests than the high seizure-frequency group. Using the Wechsler
Memory Scale-Revised, Alessio and coworkers5 found that patients
with higher seizure frequency had more deﬁcits in general and
visual memory, but not in verbal or delayed recall. Hendriks et al.7
and Wang et al.9, using the same battery in larger samples (192 and
65 patients, respectively), found that seizure frequency could
signiﬁcantly predict deﬁcits in verbal memory in temporal lobe
epilepsy (with no distinction between mesial and lateral temporal
lobe)., Along these lines, comparing memory performance in
patients with refractory familial mTLE, patients with benignStatistical analyses
Low seizure frequency
92.83 (10.20) t(69) = 1.05; p = .30
95.45 (11.52) t(69) = 1.11; p = .27
20.37 (5.01) t(69) = 1.25; p = .22
11.27 (3.99) t(69) = 0.01; p = .54
35/5 Chi2 = 0.19; p = .66
14.48 (12.91) t(69) = 1.27; p = .21
0 [0–1]
50.20 (16.11) t(69) = 0.01; p = .99
0 [0–2]
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hippocampal atrophy, Alessio and colleagues6 demonstrated that
the interaction between hippocampal atrophy and refractory
seizures was associated with the poorest standard recall scores.
They consequently suggested that ‘‘frequent seizures potentiate
the effects of hippocampal atrophy on memory deﬁcits’’ [p. 986].
However, O¨zkara et al.10 came to a different conclusion. They
compared performance on memory tests in drug-responsive and
pharmacoresistant epileptic patients with hippocampal sclerosis.
As both groups were similarly impaired on anterograde memory
performance, these authors surmised that memory functions are
determined by the underlying pathology, independently of
seizure activity. Importantly though, their deﬁnition of patient
subgroups as a function of seizure frequency was incomplete and
the group of good responders comprised only 18 patients. For their
part, Kramer et al.11 observed no signiﬁcant correlation between
the estimated cumulative number of complex partial seizures
throughout life and verbal or non-verbal memory performance in
44 patients with TLE including 17 patients, who had tumours.
Since lifetime number of experienced seizures is difﬁcult to
estimate retrospectively due to seizure frequency ﬂuctuations
over the years, these data could represent an approximate total
number of lifelong seizures. Moreover, seizures caused dynamic
and possibly reversible impairments37 as observed in some
studies reporting neuropsychological improvement in patients
rendered seizure free by surgery.38,39 Therefore, we suggested
that seizure frequency experienced in the last ﬁve years preceding
the assessment (or the last three months, as in Wang et al.’ study9),
might be more discerning than approximate cumulative seizures
throughout life when association with learning capacities is being
probed.
Furthermore, it is interesting that the low seizure frequency
group obtained average scores on anterograde memory tests, and
that even though the high seizure frequency group performed
more poorly, the patients did not present an amnesic proﬁle.
Turning to remote memory results, both patient groups
exhibited impairment in evocation of autobiographical episodes,
but no difﬁculties with recall of personal semantic information.
Our ﬁndings are in accordance with Viskontas et al.17 and our
previous study.24 Preserved personal semantics showed that some
repeated facts that were personally relevant and induced multiple
traces through many retrieval attempts40 could reach permanent
storage and resist to recurrent seizures, even in high frequency-
seizure condition. By contrast, the personal episodes, multimodal,
distributed in the brain and only rarely reactivated with full
details, were more vulnerable to repeated mTL seizures, even in
cases of low seizure frequency.
Moreover, we highlighted impaired scores on all public-events
memory tests in both patient groups consistently with earlier
investigations.9,19,20,23,24 Not surprisingly, patients with high
seizure frequency performed more poorly than patients with
low seizure frequency on the Famous Scene Test and the Public
Events Test, but, unexpectedly, they showed similar scores on the
Famous Faces Test and the Dead/Alive Test. These two latter tests
are less episodic than the former tasks. Indeed, information about
famous events is more context-dependent (e.g. Kennedy’s
assassination or the Fukushima disaster) than information about
famous faces or famous names (e.g. Marilyn Monroe or President
Obama). Each public event is composed of a number of
components (what happened, time and space location, identities
and roles of the participants. . .) entangled in a more complex web
of related events.41 Famous people are expected to be less
episodically represented than public events as they are cited more
frequently in many different contexts and have therefore more
learning opportunities than unique public events.42 We observed
that seizure frequency seemed to affect non-personal informationdifferently according to its degree of contextual embedding and
episodicity.
Our results are not in accord with those reported by Bergin
et al.,19 Lah et al.23 or our own previous work.24 There are at least
two obvious reasons to account for this difference, the fact that the
mentioned studies did not investigate seizure frequency as main
factor and comprised smaller samples (29, 33 and 38 mTLE
patients, respectively). Combining results from temporal, extra-
temporal, and primary generalised epilepsy groups, Bergin and
coworkers19 found that patients having ﬁve or fewer complex
partial seizures per month performed signiﬁcantly better on a
public-events test than those with more frequent seizures, but this
difference disappeared when the reduced group of patients with
TLE was considered alone. Wang and associates9 reported that
seizure frequency was a primary predictor of measures of news
events memory in a sample comprising patients with mesial or
lateral, unilateral or bilateral, temporal lesions.
We suggest that the mere presence of a mTL lesion is sufﬁcient
to cause remote-memory impairment, but how frequent are the
recurrent ensuing seizures modulates the severity of the deﬁcit.
The poorer remote memory performance of the high-seizure
frequency group compared with the low seizure frequency group
could reﬂect their signiﬁcantly inferior anterograde memory
scores. We suggest that the deﬁcit observed could be interpreted,
at least partially, as consecutive to anterograde memory im-
pairment. This hypothesis was supported by the observation of the
relation between anterograde memory scores and performance on
public-events memory tests in previous studies.19,23 Nevertheless,
whether impairment of remote memory in temporal epilepsy
reﬂects a dysfunction of anterograde memory remains currently
controversial as several investigations demonstrated remote
memory deﬁcits in patients with normal scores on anterograde
memory (e.g. Milton et al.43 for autobiographical memory and
Manning et al.44 for public-events memory). Epileptic activity
could result in disrupted very long-term memory consolidation
(e.g. Blake et al.12). Some authors reported that this deﬁcit could
affect autobiographical memory43,45,46 and memory for public
events.47–49 In accord with them and bearing in mind the relatively
preserved anterograde memory in our patients, we consider the
likelihood that very long-term consolidation could be impaired in
both patient groups and have negative consequences on remote
memory. Furthermore, as seizures occurring during the retention
interval of newly acquired information seemed to hinder
consolidation processes,13–16 our high seizure frequency group
might have more altered very long-term consolidation than our
low seizure frequency group.
Concerning cognitive abilities other than memory, patients’
general intellectual ability, executive functions and attention were
not affected by seizure frequency, at least within the limits of the
tests presented in this study. Thus, differences between low versus
high seizure-frequency groups on anterograde and remote
memory performance could not be accounted for in terms of
different degrees of coexisting cognitive deﬁcits.
Our work presents some limitations. Although we used clinical
neuroimaging data to match our patient groups in terms of mTL
lesion, no volumetric measurements were taken in order to
compare hippocampal/mTL damage in the low and high seizure-
frequency groups. Ideally, conclusions would have to state
whether there existed any difference in mTL volume loss
between the two groups. On a different issue, associations between
seizure frequency and ipsilateral hippocampal volume loss have
been highlighted in some prospective studies on mTLE (e.g.
Bernhardt, Kim et Bernasconi50), but not in others (e.g. Andrade-
Valenc¸a et al.51). Some studies in TLE patients have demonstrated
associations between hippocampal volume and memory perfor-
mance.52,53 In a subtype of TLE, transient epileptic amnesia,
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atrophy and standard anterograde memory scores, but not
autobiographical memory. A further limitation of ours is the
impossibility to control factors such as subclinical epileptiform
activity, which may play a signiﬁcant role in establishing the
impact of seizures on memory.37 Jansky et al.55 showed that
seizure frequency was associated with the frequency of interictal
epileptiform discharges, whereas Mameniskiene et al.14 found no
correlation between subclinical EEG epileptiform activity and
number of overt seizures in TLE patients. There is some evidence
that interictal or subclinical discharges can lead to cognitive
impairment, especially for attention and processing speed.56,57
More recently, Kleen et al.58 reported that hippocampal interictal
epileptiform discharges may disrupt memory maintenance and
retrieval, but not encoding. Mameniskiene et al.14 demonstrated
that the presence of interictal generalised or focal temporal
epileptiform activity was associated with more accelerated
forgetting of the word list and complex ﬁgure. To the best of
our knowledge, no study had explored the impact of interictal
epileptiform discharges on remote memory.
Finally, we did not assess comorbid affective disorders, whereas
TLE patients often suffer from affective disorders, in particular
depression.59 However, the severity of depression did not correlate
with seizure frequency60 and cognitive performance (IQ, ﬂuency
and memory) in TLE is not related to depression.61 Regarding
anxiety, anterograde memory could be affected by the anxiety
level in patients with TLE.62 As it is generally reported by patients,
periods of anxiety can increase seizure frequency. Reciprocally, it
is conceivable that higher seizure frequency may be associated
with greater anticipatory anxiety of seizures.
5. Conclusions
Despite the above mentioned limitations, the current study
may provide a better understanding of seizure activity adverse
effects in patients with mTLE, at least for overt seizures, on
memory function, and especially on different domains of remote
memory.
We are aware of the complex interplay of structural brain
abnormalities, potential interictal epileptiform discharges, and
possible comorbid affective disorders in epilepsy. These variables
play a role in the aetiology of memory impairment, but they are
outside the much more limited scope of the present study. Indeed,
we suggest only that high seizure frequency may not merely
potentiate the effects of mTL damage on episodic memory deﬁcits,
but also hinders more speciﬁcally this memory system consolida-
tion, provoking the degradation or erasure of previously estab-
lished episodic representations. Our data point towards a potential
clinical utility in permitting clinicians to address more fully the
risks of persistent, unremitting seizure activity. Particularly,
memory impairment could be better understood if the more basic
variables such as seizure frequency are taken into account. All the
more so that, in accord with Helmstaedter et al.,63 in individuals
with high seizure frequency, impairments may accumulate and
have much greater impact on daily life than hitherto suspected.
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